Flow cytometric and immunoblot assays for cell surface ADP-ribosylation using a monoclonal antibody specific for ethenoadenosine.
NAD-dependent ADP-ribosylation is one of the posttranslational protein modifications. On mammalian cells, glycosylphosphatidylinositol-anchored cell surface ADP-ribosyltransferases (ARTs) ADP-ribosylate other cell surface proteins and thereby affect important cellular functions. Here we describe convenient flow-cytometric and immunoblot assays for monitoring ADP-ribosylation of cell surface proteins on living cells by exploiting the capacity of ARTs to utilize etheno-NAD as substrate. Etheno-ADP-ribosylation of cell surface proteins can be detected by flow cytometry with 1G4, a monoclonal antibody specific for ethenoadenosine. Labeling of cells with 1G4 is dependent on the expression of cell surface ARTs and occurs only after incubation of ART-expressing cells with etheno-NAD and not with etheno-ADP-ribose. Dose-response analyses show efficient 1G4 staining of ART-expressing cells at micromolar etheno-NAD concentrations. Half-maximal staining is obtained with 1-2 micro M etheno-NAD, saturation is reached at 5-20 micro M etheno-NAD. Immunoblot analyses confirm that ART-expressing cells incorporate ethenoadenosine covalently (i.e., SDS resistant) into several cell surface proteins. The flow-cytometric 1G4 staining assay can be used to identify subpopulations of cells expressing cell surface ART activity and to select ART(hi) cell variants. The immunoblot 1G4 staining assay can also be used to identify etheno-ADP-ribosylated target proteins. These new assays hold promise for many interesting applications in biochemistry and cell biology.